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Introduction

Heterotopic ossification, a benign condition, results from
normal lamellar bone formation in an abnormal loca-

tion. Although the pathogenesis of this condition remains
largely unknown, several causative factors have been identified
since its description in children with myositis ossificans pro-
gressiva in 1692 by Patin1. The most commonly observed cause
is trauma: either a single episode of severe trauma or repeated
microtraumas2,3. Although it is a self limiting condition which
often resolves spontaneously, it can cause significant morbidity
in the form of significant restriction in movements, especially
when it occurs close to joints3,4.

Heterotopic ossification commonly occurs around the
hip joint, where it most often involves the abductor muscles.
Involvement of the iliopsoas is uncommon, very few cases
having been reported3–6. All previously reported cases have
been due to trauma or intramuscular hemorrhage. Moreover,
few of these reported cases involved the psoas without involve-
ment of the hip joint; those that did had a radically different
presentation7,8. Some recent reports have documented involve-
ment of the psoas muscle after posterior spinal fusion surgery,
especially when bone morphogenetic proteins have been used9.
We present here a case of heterotopic ossification of the iliop-
soas muscle without antecedent trauma or any other known
cause. We further discuss and review published reports on this
subject.

Case report

A 28-year-old man presented to our outpatient department
with a history of gradual, progressive and painless restric-

tion of movement of his left hip over the previous 10 months.
There was no history of trauma, surgery or bleeding disorder.
However, the patient described an acute febrile illness that had
started 7–10 days prior to the onset of his local hip symptoms,
which had consisted of pain and stiffness during the initial 2–3
weeks, following which painless stiffness of the hip joint pro-

gressively replaced these symptoms. His febrile illness, which
ran a benign course over 10–15 days, had been managed at
a local primary care centre on an outpatient basis. Further
details of his treatment and investigations were not available,
however the patient claimed to have taken a course of oral
antibiotics. Despite increasing stiffness of his hip joint the
patient continued to work, which at times involved heavy
labor.

Local clinical examination revealed fullness in the left
femoral triangle and a palpable, well-defined, hard, bony mass
in the femoral triangle, extending from the superior pubic
ramus to the medial subtrochanteric level of the femur.
Although the neurovascular bundle was displaced medial to
the mass, there was no distal neurovascular deficit. The patient
had significant restriction of hip flexion, internal rotation and
adduction and wasting of his hip and thigh musculature.
Radiological evaluation revealed an ossified mass lying ante-
rior to the hip joint (Fig. 1) and extending from the level of
the superior pubic ramus to the lesser trochanter. A CT scan
revealed a well-defined, trabeculated mass with peripheral
mature lamellar bone and central immature bone (Fig. 2). The
ossified mass measured approximately 16 cm in length.

We discussed the treatment options with the patient
after making a diagnosis of myositis ossificans, explaining
the need for surgical excision and the appropriate timing of
surgery. We prescribed indomethacin 75 mg orally in sustained
release form. Having observed no change in the mass during
serial checks over 4 months, we admitted the patient for open
surgical excision of the ossified mass14 months from the onset
of symptoms.

We placed the patient in a supine position with a sand
bag under the ipsilateral hip. The skin incision curved over the
iliac crest from the tuberosity to the anterior superior iliac
spine, and then vertically distally for 8 cm (Fig. 3). We carried
out deep dissection medial to the sartorius, which we retracted
laterally. We then mobilized and retracted the rectus femoris
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laterally, which exposed the entire length of the iliopsoas
tendon with the lower portion of the iliacus muscle. We could
then feel the mass under the iliacus; at this stage, we identified
the femoral nerve overlying the iliacus. We split the iliacus
longitudinally over the mass and retracted it to completely
expose the ossified mass (Fig. 4). We carefully isolated the
14 cm long bony mass with minimal bleeding, osteotomized
it at each end, stripped it from the adherent soft tissue and
removed it (Fig. 5). Intra-operatively, we confirmed a full
passive hip range of movement; achieved local homeostasis
and closed the incision over a suction drain. Prophylactic

indomethacin was started postoperatively and continued
for 6 months. Histopathological examination of the excised
mass confirmed the diagnosis of heterotopic ossification and
revealed the zoning phenomenon that is pathognomonic of
this condition. Postoperative radiographs confirmed that the
entire mass had been excised (Fig. 6). The patient started a
regimen of active and active assisted range of hip movements
from the second postoperative day. He was able to sit cross-
legged and even squat by the fourth post-operative day;
he retained the range of motion achieved at surgery till his last
follow-up at 24 months.

Fig. 1 Anteroposterior and lateral radiographs of the left hip showing an ossified mass (arrows) extending from the level of superior pubic

ramus to the lesser trochanter and lying anterior to the hip joint.

Fig. 2 CT scan showing a well defined, trabeculated mass, with peripheral mature lamellar bone and immature central bone (arrows).
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Discussion

Heterotopic ossification around the hip joint commonly
involves the abductor musculature; involvement of the

iliopsoas has rarely been reported. Despite recognition of this
entity for over 400 years, its exact pathogenesis remains elusive.
Although trauma is the most frequently implicated cause,
atraumatic causes are responsible in a significant number
of cases6,8,10,11. Heterotopic ossification around the hip joint
frequently occurs following fractures/fracture-dislocations or
open surgical procedures12–16. Rare cases have been reported
following hemorrhage into the muscle compartment in hemo-
philiacs5. Moreover, repeated microtrauma, for example in
soccer players, can also lead to ossification at sites of injury2. In
the present case, despite our best efforts, we were unable to

establish a cause due to late presentation. However, occurrence
of a febrile illness one week prior to the onset of symptoms
may be relevant. Several febrile illnesses have reportedly caused
bleeding abnormalities due to thrombocytopenia which, if suf-
ficiently severe, can cause spontaneous intramuscular bleed-
ing17. Furthermore, several antibiotics can cause a tendency to
spontaneous bleeding, either due to a direct effect on platelet
numbers or to an indirect effect on amounts of coagulation
factor by inducing vitamin K deficiency due to changes in gut
flora17,18. It is possible that such intramuscular bleeding could
present in a manner similar to the present case5,19. Although we
can only speculate about the inciting event, continuing vigor-
ous physical activity and lack of adequate rest would definitely
have contributed to the development of heterotopic ossifica-
tion in the present case. Michelsson et al. have demonstrated
that forcible manipulation induces heterotopic bone forma-
tion in rabbits20,21. Gentle physiotherapy below the pain thresh-
old, for example by means of continuous passive motion,
maintains and even improves joint mobility and reduces
spasticity, without causing bone formation22.

The principal disability in non-progressive heterotopic
ossification is usually mechanical and characterized by painless
restriction of joint movements, the degree of limitation being
dependent upon the amount and site of ossification. Patients
usually regain a full active range of movement within a few
days of excision of myositis ossificans masses3,4.

The earliest radiologic change, that of a soft tissue mass,
is apparent within 1 to 2 weeks and may be accompanied
by faint periosteal new bone formation. By 3–4 weeks, floc-
cular calcification appears in the soft tissue mass. By 6–8
weeks, a lacy pattern of new bone formation forms in the
peripheral zone. By 5 to 6 months, the mass shrinks and
maturation is complete8,10. Three phase bone scintigraphy, the
most sensitive investigation for early diagnosis of heterotopic
ossification, becomes positive at 2–4 weeks23. Scintigraphy can
further be used for follow up and to assess the maturity of the

Fig. 3 Photograph showing the surgical incision used.

Fig. 4 Photograph showing the mass after retracting both the

sartorius and rectus muscles laterally.

Fig. 5 Photograph showing the excised mass of about 14 cm.
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ossification process23. Although radiography, CT scan and
MRI have low specificity in the early stages, in later stages
these investigations can be diagnostic by showing normal
lamellar bony architecture within a bony mass10,11. Ultra-
sonography is also useful for early detection of bone forma-
tion, having high sensitivity and specificity for the early
diagnosis of heterotopic ossifications 1 week after total hip
arthroplasty24. In the present case, which presented 10 months
after the onset of symptoms, we opted for routine radiogra-
phy along with CT scan which showed clear lamellar bone
with a cortex and medullary cavity.

The management of heterotopic ossifications begins
with preventive measures, which include meticulous dis-
section during surgery, appropriate immobilization and
physical therapy, indomethacin, and prophylactic radiation
therapy22,25,26. Treatment for established heterotopic ossifica-
tion includes appropriate immobilization for immature bone
and physical therapy for a mature mass. Although bisphospho-
nates and radiation therapy have been used for treatment, their
therapeutic efficacy is questionable and bisphosphonates can
lead to a rebound effect on cessation of drug treatment27,28.
Surgery is reserved for residual restriction in movements after
maturation of bone. The timing of surgery, intra-operative
dissection and measures taken to minimize recurrence all
determine the ultimate outcome.

One issue of concern in non-traumatic cases is that
the differential diagnosis includes malignant conditions like
osteosarcoma and chondrosarcoma, and other processes like
infection, calcified psoas abscesses and hematomas6. Establish-
ment of the diagnosis can involve unnecessary biopsies and
premature surgical intervention. However, the characteristic
radiological findings on X-ray and CT scans of a well-defined
trabeculation pattern and mature peripheral lamellar bone

should clarify the diagnosis and allow planning of an appro-
priately timed surgical intervention.

The principal indication for surgical excision is restric-
tion of movement. Because of high recurrence rates, surgical
excision has to be appropriately timed, the ideal time being
after clinical and radiological maturation of the lesion; this
ensures the best clinical outcomes3,6. Maturation of a mass can
take up to 6–12 months. It is important to delay surgical exci-
sion of myositis ossificans around the hip because premature
surgical intervention can lead to recurrence3,29.

Access to the Iliopsoas can be either through an ilioin-
guinal or iliofemoral approach. Before surgery, careful exami-
nation to localize the vascular structures is important, as these
are usually displaced and therefore at increased risk. We also
emphasize the importance of intra-operative identification
of the femoral nerve overlying the iliacus to reduce the risk of
nerve injury due to distorted anatomy.

Attention to several intraoperative details reduces the
risk of recurrence of the mass. Dissection in the intermuscular
planes avoids formation of intramuscular hematomas that
might lead to recurrence. Minimal periosteal stripping and
achievement of good homeostasis before closure also reduce
the incidence of local recurrence3,29. Chemical prophylaxis with
indomethacin further reduces the recurrence and incidence of
myositis ossificans. Low dose radiotherapy can be used as an
adjuvant, but the timing of surgery remains the most impor-
tant factor in reducing recurrences.

Heterotopic ossification of the iliopsoas can develop
without antecedent trauma; excision is possible via a modified
anterior approach to the hip. Preoperative planning, surgical
timing and meticulous technique, combined with post-
operative adjuvants like indomethacin, ensure a good result for
treating this mechanical block to motion.

Fig. 6 Postoperative anteroposterior and lateral radiographs confirming excision of the mass.
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